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L Linfang Zhu, hereby declare lhat: 

1. I obtained a B.S. degree in 1985 in Chemical and Polymer Engineering from 
Tsfogbua University in Bejing, China, and a PhD. degree in 1991 in Polymer Science from 
the University of Akron in Akron, Ohio. I was a post-doctoral research associate at the 
University of Chicago in Chicago, Illinois, ftom 1991 to 1992 and at Northern Illinois 
University, DeKaJb, Illinois, from 1993 to 1994. I have been with Videojet Technologies 
Inc. (or its predecessor) in Wood Dale, Illinois, since 1994, and my present title is Lead 
Chemist My areas of expertise include developing ink jet ink compositions. 

2. I am a co-inventor of the above-identified application and I am fermlier wit* 
&e application sad the pending claims. 

3. Claims 2-4, 7-9, 12, 13, 15, and 23-29 stand rejected under 35 U.S.C. § 
103(a), as allegedly unpatentable over Bhatia ctal(USp 4,567,213) in view of Zou et al. 
(USP 6.726,756). Based on the experiments conducted under my supervision or direction, it 
is my opinion that if the styrene-acrylic resin of Bhatia et ai < 3 replaced with the vinyl resin 
of Zou et al., the resulting ink would be unfit for the intended purpose of Bhatia et al. 
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The fbllotving Ink compositions were prepared 



Example 1 of Bhatia el el u_s. p*w 4.«ff7.?11 


Methanol 


42-57% 


Methvl ethyl ketone 


30,70% 


Ethytenedycol melhyl ether 


8.90% 


Dl water 


1,47% 


MeUi vl titer of rosin (Abalyn D-R 


1 -35% 


_Joncrv» 67 fstyren^acryflc reeln} 


12.95% 


uimetfivfamm* hytfmchtorfrfe 


0.07% 


Basic violet 10 dve 


0.50% 


Baste violet 3 dye 


1.50% 


Total 


100% 


Comparative Example i 


Methanol 


42.57% 


Methyl ethyl ketone 


30,70% 


Ethyteneorycol methyl ether 


8.90% 


Dl water 


1,47% 


Methvl ester of rosin (Ahafyn D-E) 


1.35% 


Vhrvl resin fVMCH) 


12.95% 


Dimethvlemlhe hydrochloride 


0.07% 


Basfo violet 10 dye 


0.50% b 


Besfcviotet3dye 


JLS0% 


Total 


100% 


Comparative Beampl* 2 


Methanol 


10.00% 


Methyl ethyl ketone 


_ 8357% 


Sthyteneorvoo* methyl ether 


8.90% 


Dl water 




Methyl ester of roaJn (Abalyn p-E) y 


1.35% 


Vlnvl resin A/MCHJ "7 


12.95% 


Dimethvfamhe hydnocriiorlde 


0.07% 


Basic violet 10 dye 


0.50% 


Bagtcvtoietadve 


1.50% 


Total 


100% 


. Comparative Example 3 


Methanol f 


■Brazil 


Methyl ethyl ketone 




Ethvfenefllyeol methyl ether 


e.9o% 


Dl water 


1.47% 


Methyl eeter erf main ( AMyn f>E) 


' 1-36% 


Vinyl resin (VMCH) 


9.00% 


Dimelhylemine hydrochloride 


0.07% 


Baete violet 10 dye" 


0.60% 


Basic violet 3 dye 


1.50% 


Jotaf ~" 


100% 
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Comparative Evamnfe a 


Methanol 


13.27% 


Methyl ethvl ketone 


AAA/ 

60.00% 


Ethviftrteofvcof matfivf *\h w 


8.90% 


Dl water 


1.47% 


M&thvf ester of rmfn (Aha run tvci 


1.35% 


VitytfMlnVMCH 


12.96% 


Dimethviamine hydrochloric 


0.07% 


Bade violet 10 dya 


- 0.80% 


Basic vfolef 3 dye> 


1.60% 


Totai 


100.% 


CdmowBtNoExantDtoS 




Methanol 


21.22% 


Methyl ethyl ketone 


60.00% 


Ethyteneotveof methyl ether 


B.90% 


Bloater 


1.47% 


wemyi ester or roein (Abalyn D-E) 


1.35% 


Vinyl ream (VMCHJ_^ 


5.00% 


3h»thvtamlne hydrochloride 


0.07% 


Basic violet 10 dye 


0.60% 


Basic violet 3 dye 


1.60% 


Total 


100% 



The total amount of the ingredients was rounded off to 100%. The ink composition of 
Companuive Example 1 could not he prepared because the vinyl resin was not soluble in the 
hquid carrier. To enable the dissolution of the vinyl resin, the amount of methyl ethyl ketone 
was increased to 63.27% and the amount of methanol was reduced to 1 0% in Cos^ararive 
Example* The amount of methyl ethyl ketone waj increased to <S0% and the amount of 
methanol was reduced to 13.27% in Comparative Example 4. 

As the viscosity of the ink of Comparative Examples 2 and 4 was too high for printing 
with a thermal printer (23.7 cP and 513 cP, respectively), the amount of methyl ethyl ketone 
was increased to 71.22% and the amount of vinyl resin was reduced to 5% in Comparative 
Example 3. The amount of methyl ethyl ketone was increased to 60% and the amount of 
vinyl resin was reduced to 5% in Comparative Example 5. 

The amounts of methyl ethyi ketone employed in Comparative Examples 1,4, 'and 5 
and the amount of methanol employed in all Comparative Examples fell within me range 
taught by BhatJa et al. col. 3. Hues 25-30. The amount of vinyl resin employsd in all " 
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2 ™ 1 866 * BI l) - * «»ft*fa Ctenpar^E^lea 3 and 5 w« 2 36 cP 



20. 



5. 



fw , 1 ^ous substrates using ink jet ink compositions 

ofBxaoplel.C^^ IT* adhesion of me 

pnnted messages after drying was tested and the result, obtained are set fbrtii below. 




AOhoaan tested 1 mJnun afttr 
prtnlrno 




.CompgfaivQ Bk. S 






2,64 «# 




Pad 


10 fiooer n*adhfl*i> Tin 
.ptatadiioQi 


Fas 


Aluminum 




_Pf« 

PlM 


SOOtCft tflpa adhteiniwafaiMB 

Sgqigo t4pa adh«sior>Mln plated 
steal 


. vtecortytDohJjh 






Fa» 






Fai? , 






F«0 



He ink of Conyanrtiye Examples 3 and 5 faded to i«od^ a message that adhered to 
glass or treated metal substrate (tin plated steal). Tie ink also Med to print an adherent 
message on untreated metal substrate (steel or aJmninuin) as tested by die scotch tape 
adhesioatest Although the hk printed moderately adherent jaessage on untreated steel and 
aluminum, the intended purpose of Bhatfactal. fa to print on treated substmea, not untreated 
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l!»S>iegoi I lgctoBl»sliow,Bi»wa.-._ .. «™»wmi»iwt»!eitn£ 



a PP JJCatl0n or any patent issued thereon. 



Date 

.FnJX 
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